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Abstract of JP 9153473 
(A) 



PROBLEM TO BE SOLVED: To provide a wet 
processing method which is capable of enhancing a 
work in surface cleanliness more than conventional 
through an irreducible minimum number of 
processes and an irreducible minimum amount of 
chemicals used when the work such as an electronic 
part or a substrate which is used for a liquid crystal 
display device and whose surface is required to be 
very high in cleanliness is cleaned. SOLUTION: 
Surface -active agent is added to anode water or 
cathode water obtained by elecctrolyzing pure water 
or ultra-pure water, and a work ts treated with anode 
water or cathode water which contains surface- 
active agent. The work is treated as ultrasonic 
waves of above 30kHz to below 3MHz are applied to 
it. Furthermore, after the work is treated with anode 
water or cathode water which, contains surface- 
active agent, it is treated with ozone water. 
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Translation of Reference 3 (JP-A-H09-1 53473) 
[0007] 

(1) sulfuric acid and hydrogen peroxide cleaning 

(sulfuric acid : hydrogen peroxide solution = 4:1, volume ratio) 130°C 

10 minutes 

(2) ultrapure water cleaning 10 minutes 

(3) hydrofluoric acid cleaning (hydrofluoric acid 0.5%) 1 minute 

(4) ultrapure water cleaning 10 minutes 

(5) ammonia and hydrogen peroxide cleaning 

(ammonia solution : hydrogen peroxide water : ultrapure water = 0.05 : 1 : 5, 

volume ratio) 80°C 10 minutes 

(6) ultrapure water cleaning 10 minutes 

(7) hydrofluoric acid cleaning (hydrofluoric acid 0.5%) 1 minute 

(8) ultrapure water cleaning 10 minutes 

(9) hydrochloric acid and hydrogen peroxide cleaning 

(hydrochloric acid : hydrogen peroxide solution : ultrapure water =1:1:6, 

volume ratio) 80°C 10 minutes 

(10) ultrapure water cleaning 10 minutes 

(11) hydrofluoric acid cleaning (hydrofluoric acid 0.5%) 1 minute 

(12) ultrapure water cleaning 10 minutes 

(13) spin drying or IPA (isopropyl alcohol) vapor drying 
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B#Sft£i*i£i£w: «t ^.ttt, ±iaLfc^ii^jft-cja# 
BMtt^J^^Sn h tcffiik ic J: s mSlc tt*< r . -Y ^ 

[0 0 6 1] EP*s. ±!2©<J;^cLTWffir£tt3fJ£^[] 
30 ^SdJi/jN^i^i*^*^^ 

[ 0 0 6 2 ] -,xic> mmtKm&8micjsm-3rzmm.<D 

a - S i . n'fa-Si &CHt*8l«¥*J&£l/. 

11**4. c©d^, Mfe«M±tcA 1 sajg^® 

3 ft £ *s . WBSHEWrtiaUKcjai o ri>5iAl II©?B 

ffiSPJtt. a^©@*ifi7K©i5t#Tliift-r\ 
tc «fc Sjft^SST <fc H»T * S . 
[0 0 6 3] c©«^«. »H?gffiWaWWB^*>* 
tc J: ^St^tC^V^^OK-ffcSiJ^a^T^flTS C 

<b tc j: <o ye±itmmmm<Dmmmm*mik-t z ci*s 
t^s„ BPfe. »lif*sgtt»l*$«f«W'f*>*-r<oft» 

50 >2r^fe2-ti£ 0 ^V'>^$t?mft?-l'^>7K«, SaSSP 



13 

fJXDmmt ItlJO. 5~ 1 5 p pmWIK , 

2 - 9 p p m^'cfc 0 £f£ LA>. C ©fEffl-CWffirgtt^J© 

[0 0 6 4] fete, «±©J:Mc:f y">#fc££|g£J3iJj£ 
S:Wfe<T&, tMMMl 0 2»>tt-/>^ 

f£, Wffiffitt»&Ai!Sg£{?ihU «»»«|<0*ft** 
•/> TiifeM: f £ -«jicc st*flf-i- fi tf :+ •/ > £ ft ts 7 y • - F 

[0 0 6 5] *»»©liliBffitt»J*Bi*fflli LX 

ttffl-^m 0 Bfc < C t & altg-C* S . 

[0 0 6 6] WC, *^Wtf££SftS^:*>7K©$m# 
ft©fficDM*H3^fflt^Tl^f -So H3tctel>T, m 
M^mS3 0 1 7/- F1S3 0 5&ffiLtcTy 
- F^3 0 2i, #y- FS+I3 0 6 3r@eu/c27 V- F 
I3 0 4 i, cnf>7^-Fi3 0 2 i*y-FS3 0 
4icDra(c:-^f©PSM3 0 7KJ;iJg5t?hfc4'r [ SI3 
0 3©ESt«?nt^S o COSM5}I8I3 0 1 
©#=^3 0 2, 3 0 3, 3 0 4 tC^^M/K^zSAT-S 
MASS'S Jft 309 (310,311, 312) i, C ft 
^13 0 2, 3 0 3, 3 0 4frt>&*mmffi.&mBi-t 
?>miimmm3 15, 3 16, 3 17 

[0 0 6 7] $WTB, 7/- F^3 0 2Si>y 

Xtt^V- FS3 0 4 i^Ptfl^3 0 3 i^K^-T^PSJl 

3 0 7 *W * >£ffe«r& <0 . 3 0 3 icHf*miS 
S#3SK3ftri,>£. 

[0068] hp*. *re*fi7K*aiAiee3 09. 31 

0. 3 11, 3 1 2^1X7/- Fi?3 0 2, gK*« 
3, #y~ F^3 0 4(czgA. vJft il 5 tir & . -€-©|5g, « 

mwmmms3 13,31 4^6^!^ 3 10,31 
2cc, rnxmrnfoT^ti^ti. hci, nh.oh £jg 

MftAl, W«7^-FlfpH2, 2/y-F^FTe 
pHStCfe&J^CpffiEU 113 0 5, 3 0 6t£it}g 

wtc««?7' 7- f* ( p h 2 ) , mmtiv - K* ( P H 

8) £f#£C<!:*5-C££ 0 

[0 0 6 9] fcl_h©WTtt. 7^-FiiAV- F3© 
BKc—^CDPBJBKJ: 0 E#3ftfcTOS©H^Ti?tf&3 
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©SB? -Y * >7jc#sf# 6 ft, «j8M«*«i&riWt»Cttt 

h&cms-t & c i £ „ 

[0 0 7 0] Sfc. 77- KKRCF/XfcttfV- KSi 
JBtT***:*. 77- Fltis&y- FmffiW©*Mig 

[0 0 7 1] 3 6tc, 4>n^(cWf!kT«-&B^1tllfK 
?r^l» L/cfc&. 77- b~mm t*>V- FiSIf©!^ 
10 ffiJnSr^S < fSC — HffiSff-C^? ^ * > 

[0 0 7 2] *»?|tc*Ji»Ttt v mf§E«n#fl?i£g{t*£ 

4B#6*i!!j§^B-Cff 6 ftfc«7K* -2. 1 » BjffiK** id& , 
7Ki§«r**-5,fc&, ffi*T^Ffi6f9©4>fet:>7 7- F7k£ 

feii * y - F*#W 6ft, cntCg^KI;Mlt L ZWtf& 

20 «tSCiA5T§^. 

[0 0 7 3] S/c, *%B^CCfc^r, &iJi8B«LhSai/fc 
/f— yp — , ujL-^V; >y a — (CPS6T. W^. 
^IS*D©7S-->?gt^S, S/t7-ttm5*S, fe^ 
S5fe^ft3& i VT'ft©73?£feSfflT ** ^©7XJW) 

6^Ms^iicr^^-c &mmcmmxumT vm 

[0 0 7 4] *|fiW{C4sl>TiJfe*©Jjt*<bas««!««ft 

30 iLtli, ^g|Jn a nMi&^if^tCti^rffl^6ftS«^ 

JR. lfi#ttW)iS, ¥j»f*«JH^*.0g)cL,/cS*) ^©K 

y^'j?R^, cpu, -b>-t7-^^ci©m^-sp 
^^©SfiSp^so 5 ^©^^. * & t» u&n®m$mm 

sSM^a, u^©»®«giigPn a n ^<t^7n 
3ft2, 0 

[0075] 

40 mmm] ^T^^m^mmm^m^^mm-n. & 

PS3ftSfc©t?»ttV>. 

[0076] (mmw 1 ) «m^s^a«Bi 3 tc^r & 
©^©^ffl^T, ffi^©^r-, ffi^^gji^^x 

[0 0 7 7] fete, tft^igji Itila-S i ^J&JjJt 
50 Sfc&tC, ^2tc^-r7?i ? ±t:^a6^Lfc^©?rfflC> 



(9) mmW- 9^ 1 5 3 47 3 

15 16 

[0 0 7 8] S/c, #5£©fci& > S»©i'y3>')in [0 0 7 9] 



Dlla-S if*£#f7X*« 

2) 77§0. 5% (CuCl, 1 ppmWU) «E«t»«l*l 0# 

3) IlfeKt-A , -7n- 'J >X 5 # 

4) XH>PM«1I 
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10 [^3] 
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^IiC ujftgatoms/cm 2 














1. jESG*/*— a* 
-7D-1 O^M 


1.5X10 1! 


1.3X10 12 






10^ 6 5*C 


1.6X10 12 


2.0X10 10 


J£K4.4X, 




3. mmmm^m 
io» i 3 ox: 


1.4X10 12 


(1.0X10 10 


HEM78. 8X. 


ess 




1.4X10 12 


a.oxio 10 




?>?*;*: 


5.«S?7/-F* 

i o# mm. 


1.5X10 12 


1. lxio 10 


(400ppm) 


ttmm 


6. jEijJB*: • iE^te 
(lMHz)jaa* 

i o# ^ia 


1.6X10 12 


5.8X10 11 






PH2 S^iKdlfflz) 

i oft mu 


1.4X10 12 


a.oxio 10 


fflffi0.04X 
(400ppm) 




&l(200ppm):t— /t 
-7D- 10# 


1.5X10 12 


1.0X10 12 




tmm 


(200ppm)/A-y5 L 

i o# £i& 


1.5X10 1S 


1.2X10 10 


(400ppm) 


mntn 



(11) ftmW- 9 - 1 5 3 47 3 

19 20 



(PB2)+*PS*» 
(200ppmX g^ifc 

1 0# 


1.8X10 12 


a.oxio 10 


(400ppm) 




(pH2)SWi£(lMHz) 


1.6X10 12 


L5X10 10 


(400ppm) 


\mm 


(pB2)+J!««ttJW 
(200ppm)> jSWift 

5^ mm 


1.7X10 12 


a.oxio 10 


mm.o.04% 

(400ppm) 





[0 0 8 1] gf 3 ICTjk-fO-r- y hMOJg**^^?)* * [0 0 8 3] (HJS0IJ2 ) HJfe^l 1 tr5]«Ct It, 

[0 0 8 4] Sfc, HJfetflJ 1 tl^HSfC, ##<D/c&, fi£ 

[0 0 8 5] 
[*4] 



1) T^JU7r^>"Jn> ll^t^7Xlffi 

2) fflifffi* (lMm->U*SiT 10,000$Vm 1 ^Jtl) JW«glO» 

3) j®*fi*^--/X-7D->J>XS4J- 

4) *fc!>F9-f*a* 



[0 0 8 2] ttfe. &BbfiiMfc;*3fc&ififc. ttffibfiBHfcjjc 
S&ftttlEl > *> ©©. * 3 ©«##B tew l fc <fc 5 fc Wit? 
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(^r/lOOcm 2 ) 




«*» 


mm. 




7860 


7210 




10# 65t: 


7990 


8150 


7>tt 4.1% 
SHtft** 4.3% 




7680 


3580 


7>^70. 000002% 
(0. 02ppm) 


4, sue* • swfe(iMHz)^a* 
t-n-7n- io# 


7710 


310 




5. mm% V— F#(pB8)jB*«(lMHz) 


7810 


10 


7>t~70. 000002% 
(0. 02ppm) 


6. V - (PH8) //ty 
->fflH* • S«SE(lMHz) 


7900 
3500 


3500 
301 


7>*~70. 000002% 


(Uffiz)«ia*:/ty^ io# 


7880 


105 






7850 


350 


mzi 4.1% 
wmtfcm 4. 3% 


9. SJ^*+^Hgtt»J(200ppin) 


7950 


4210 




10. W»#y- F*(pH8)+^H«tt^J 
(200ppa)/^— 1 O^Sfi 


7990 


2990 


7>*~70. 000002% 
(0. 02ppm) 


ii. iws r y - F*(pH2)+#m»tt?N 

(200ppm), jHWttaiffiz)//^^^ 
1 0# ^Wl 


7810 


95 


*B£0.04* 
(400ppm) 


12. V - H * (PH8) +#W&tfe#J 

i o# 


7940 


2 


7>*~70. 000002% 
(0. 02ppm) 
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24 
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1) ^5Xlfi 

2) «M* (UmTMtSf 20, 000^/m 1 gift]) 1 o# 



[0 0 9 2] 
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(^-/lOOcm 2 ) 










2440 


1880 




10# 65*C 


3670 


3730 


7>^7 4.1% 

ismt^m 4.3% 


3. mm* v — (ph8) //t * ? 

10# 


2300 


1920 


7>EtfO. 000002% 
(0. 02ppm) 


4.«lfi# • g^fe(llffiz)®i&* 

t-A + -7n~ 10# 


2670 


1050 




5. «flTOV-h* # (PH8) ]B«& (llffiz) 


4460 


100 


7^70. 000002% 
(0. 02ppm) 


6. V — P* (pH8) / y ^ 
-SIS* • S^fe(lMHz) 


3080 
1523 


1523 
1100 


7>^70. 000002% 


7. «*#V— F*(pH6. 8)j®^i£ 


3010 


550 




OMHz)itta*/t*y? 10# 65<C 


2870 


870 


7^7 4.1% 
i&lttoKSi 4.3% 


9. S*B*+#ffiffi*m(200ppm) 
^--A-^n— 10# 


3090 


2600 




10. «^ V - F # (PH8) +#SfSHHf( 
(200w»)//1:y9 L 10» SiB 


3550 


1890 


jyezjo. 000002% 

(0. 02ppm) 


ii. tiry- p*(i«2)+#wi8HE« 


4590 


630 


mmo.04% 

(400ppm) 


i2. mm% y — Fxk(pH8)+#wfi?«aj 

1 0 5* ^1 


4350 


10 


7^X70.000002% 
(0. 02ppm) 
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ffiC&itZU, ja^i^Jl^*©M^^P^/c 0 * [0 0 9 7 ] 







mm 


0.5—5 
(Mm) 


5£LL 
(/xm) 


0,5—5 
(Mm) 


(um) 


3MHz 


6 2 10 


6 2 0 


5 


0 


1MHz 


6 2 9 0 


6 8 0 


5 


0 


7 5 0kHz 


6 2 8 0 


6 9 0 


3 0 


0 


2 0 0kHz 


6 2 9 0 


6 7 0 


10 0 


0 


3 2 kHz 


6 2 2 0 


6 7 0 


110 


0 


2 5 kHz 


6 18 0 


6 9 0 


2 9 10 


5 


3MHz-»32kHz 


6 2 2 0 


6 8 0 


5 


0 


32kHz^3MHz 


6 2 5 0 


6 1 0 


5 


0 



W4 : <m&./ 100cm' 
[ 0 0 9 8 ] 118 iC^fi 3 0kHz*i-Ctt, 

5 MmOT©4>©4> 5 /im«J:©feOi>iiBMTtt 20 
ft l> „ fi£ T , 30kHz tLk©®^© M*t MfT 
*5CiAib*>S. #^C, lMHzW±t»5nmKT 

[0 09 9]ftfc, 3MHz-32kHz (ffijgifflBWP 
6<gJSI"$?i$!^) . 32kHz — 3 MHz (4gjgttft#>6 

[0100] 5 ) HjfttfiJ 2 <h |Bj$Hc L,t, #-5 

XS«S2>*Wffir§tt«^*f¥ffiffla«^ UmSiO 30 

^fflUT, |?ffiffittffl (2 0 0 p pm) *^triW»*/V 
- F* ( p H 8 ) «fc OiBWiS ( 1 MH z ) *MS* l/fc 
#S<5 5 ^RfJMffi L-/c„ 

[0 10 11ft*. |S]H#tcMSL.fcWMrSttfflglffSI¥ 
MSW0[ijt, F T I R K: J: ?) fMfflgffiii®© 
Wffi«f4^Jtt#«£ilJ>£L-fc£c5, fffMB. CH 2 
liltl, ZxlC'^/cm'ti^c. 

[0 10 2] «D©#5*»E&tfWIBffitt»l^*ffl i 

[0103] ±fBira»{cur. l?I?i§ttff«#l!Wi 
fflS«Lh©^M§ttM©tt»S£iI^fc£C3, 

a©t£mpsj? (3xi o'^f/cm 1 ) jyr-c&o, 

tififtfritc, £/c, *7XlS±OS i 0 2 fi-F-«|^ 
[0 10 4] MEft«^ffla6«0HJt"^n-fe^{c*j^ so 



(S-fb^U3>), iSa-Si, n'la-Si, A 

[0105] -en-en i o o^^ffcoc^tr^/tic 

©W5teKM)SUr, <g*i«^n-€ t n2 . 9ym±0. 1 
Mm (^V'^K^ii*^) , 2. 8/um+0. 3 urn 

tt, M©t;#t£«rS < ft -a fc C £ (CitaHT Si#i6n 
-*>„ 

[0106] 

[««!l©»*] ift&9 1 ©3WiK:j:>J . fctifcfctt-?-. 
titfO^«tK»i* W L- ft ^ , gfjfc 

[0 10 7] Sfc, ^ntt©M^S»C>PtO-C£>iAVi5t 

[0108] lf*ra 2 ©»93ft J; rj , aWfrFBteBtt*. 
[0109] lt*ra 5 ©#§Wc <=fc 13 , — JS^^o^a 

[0110] it^iB6©ifeBj^Cct^. mmmtfticm 

#ft»l^M^r®f5©fff»si&r^ft< 
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warn zmmmm itscima. 

[0112] »3|oi9cd»wk:j:o, *^/>*«*3-e 

[0113] If *JI 1 0 ©WSBfc J: f3 , J: t) 
Sctt«K:«*SH!ft*r 5 C i #T * S . 
[0114] i»3RJH l i-i 3 co^WtcJ: D , r/-F 

[HffiOffflWcC^] 

[gii ] ^mno^^v b»i77©c»a^ffli^n§ 
^x* FMi^xfA^titiiriSo 

[12] Wffiffi1^WaA««a)--fff*S%-r«AH-r* 



10 



[El 3] *a»l«««©ffiO«*7 

i o i wae«»* 

1 o 2 

103 77- ksl 

1 0 4 77- Flfi, 

1 0 5 7 7- K**tMMf** 

10 6 #V- F^, 

10 7 *r7- K«S, 

10 8 */v- F*»tfiRS*. 

109, iio nmmm&-Km 

111, 112 

i i 3 iffijSiii 
1 l 4 Fill, 



20 



30 



115. 
117, 
12 0, 
12 2, 
12 4, 
2 0 1 
2 0 2 
2 0 3 
2 0 4 
2 0 5 
2 0 6 

2 0 7 

3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 0 7 
3 0 8 
3 0 9 
3 1 0 
3 1 1 
3 1 2 
3 1 3 
3 1 4 
3 1 5 
3 1 6 
3 1 7 
3 1 8 
3 1 9 



«?HPF 9 

30 

1 1 6 Wl7jC, 

1 1 8 jfflWKfiitHf , 
12 1 ^x? F£LfiSP v 
1 2 3 

125 *y>»*s, 
a as. 



15 3 4 7 3 



77- F1L 
27 V- FM, 

7 7- Fmffi, 

27 V- F^ffi, 

MM U *>SE8Ult) , 

3»AE«», 

7 7- KSWAEflf. 

2?v- KSWAJBS, 
7 7- Kffi*Mtttf$to&B. 
27 v- FfflmjS«^JP»g, 
7 7- K^»fflE«, 

77— F7KW^ -i Jl>& — , 

27 V- FTkffliJy a 



[02] 
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X) 
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V 


319 
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308 

IT 



303 



310 



/ 
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¥IS9^6^ 1 OB ( 1 9 9 7. 6. 10) 
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G02F 1/1333 500 
[F I ] 
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3) 
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[JtlETjffi] g£H 
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1 0 8©Ti*{C*8&£*l. 7^- F* 1 1 5 tioy- V 
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